Objective: The time course of the right motor cortex excitability in relation to a task-related voluntary right thumb twitch was studied using sub-threshold transcranial magnetic stimulation (TMS) to the right motor cortex.
Introduction
Since the early days of transcranial magnetic stimulation (TMS) the inhibitory and excitatory in¯uences on motor excitability in humans have been the focus of numerous studies. Facilitation of motor-evoked potentials (MEPs) by weak voluntary contraction of the recorded muscle has been attributed to both spinal and cortical mechanisms (Hess et al., 1986; Thompson et al., 1991; Maertens de Nordhout et al., 1992; Mazzocchio et al., 1994; Ridding et al., 1995; Mills and Kimiskidis, 1996) . MEP facilitation by voluntary contraction of muscles ipsilateral to TMS (contralateral to the recorded muscle) has also been reported (Hess et al., 1986; Zwarts, 1992; Meyer et al., 1995; Stedman et al., 1998; Tinazzi and Zanette, 1998; Muellbacher et al., 2000) . In contrast, others (Chiappa et al., 1991; Samii et al., 1997) found no MEP facilitation during activation of the same muscle in the opposite limb (homologous muscle activation).
All studies on the excitatory in¯uence of homologous muscle activation used supra-threshold TMS intensities and it has been suggested that only intensities in excess of 120% of MEP threshold can reveal the facilitatory effect (Muellbacher et al., 2000) , and that at lower intensities the effect can be missed (Chiappa et al., 1991; Samii et al., 1997) . Observing the facilitatory effect is also dependent on forceful contraction of the homologous muscle (Chiappa et al., 1991; Samii et al., 1997; Muellbacher et al., 2000) .
The mechanism of the facilitatory effect of homologous muscle contraction on motor excitability is still under debate. Some attributed the facilitatory effect of voluntary homologous muscle contraction to increased spinal motor neuron excitability resulting in more effective descending activation at the spinal level (Hess et al., 1986; Zwarts, 1992 
